abstract: The importance of large breeding individuals for maintaining the health of marine fish and invertebrate populations has long been recognized. Unfortunately, decades of human harvesting that preferentially remove larger individuals have led to drastic reductions in body sizes of many of these species. Such size-selective harvesting is particularly worrisome for sequentially hermaphroditic species where the larger size classes are composed primarily of one sex. Whether these species can maintain stable sex ratios under sustained harvesting pressure depends on the level of plasticity of their life-history traits. Here, we show that populations of a marine limpet (Lottia gigantea) can adjust a fundamental aspect of their life history (the timing of sex change) when subjected to size-selective harvesting. As predicted by theoretical models, individuals from harvested populations change sex at smaller sizes and grow at slower rates compared to individuals from protected populations. In addition, the relative size at which the change from male to female occurs remains constant (∼0.75; size at sex change/maximum size) across populations, regardless of harvesting pressure. Our results show that populationlevel demographic and life-history data, in conjunction with existing theory, can be sufficient to predict the responses of sequential hermaphrodites to harvesting pressure. Furthermore, they suggest such species can potentially adapt to size-selective harvesting.
Introduction
Size-selective harvesting, in which the larger individuals of a species are selectively caught, has emerged as a major anthropogenic impact on marine species (Fenberg and Roy 2008) . By preferentially removing the largest individuals in a population, size-selective harvesting reduces the average body size within populations, thereby affecting many different aspects of the life history and ecology of species (Reznick and Ghalambor 2005; Fenberg and Roy 2008) .
Size-selective harvesting is particularly worrisome for species in which the large size classes are composed primarily of one sex, as is the case for sequentially hermaphroditic fish and invertebrates. In those species, size-selective harvesting has the potential to drastically skew sex ratios and affect reproductive output (Coleman et al. 1996; McGovern et al. 1998; Alonzo and Mangel 2004; Hawkins and Roberts 2004) . Sex allocation theory for sequential hermaphrodites (Warner 1975; Charnov 1982) predicts that size (age) at sex change should be reduced in populations where large adults have high mortality rates in order to compensate for potential impacts on breeding sex ratio. Previous studies have shown that several fish and invertebrate species (two temperate shrimp and one limpet) that are under harvesting pressure do indeed change sex at smaller sizes, supporting the theoretical prediction (Charnov 1981; Cowen 1990; Hannah and Jones 1991; Buxton 1993; Charnov and Hannah 2002; Platten et al. 2002; Hawkins and Roberts 2004; Hamilton et al. 2007; Götz et al. 2008; Rivera-Ingraham et al. 2011) .
Theoretical models also make a more specific prediction relating the timing of sex change: the relative size at sex change (size at sex change/maximum size of individuals in the population) should be statistically invariant across species and populations (Charnov and Skú ladó ttir 2000; Gardner et al. 2005; Linde and Palmer 2008) . The observation that slopes of log-log plots of size at sex change (length at which the probability of being the second sex is 0.50; L 50 ) and maximum body size (L max ) do not significantly differ from unity has been taken to support this hypothesis (Charnov and Skú ladó ttir 2000; West 2003a, 2003b) . However, others have questioned the validity of such regression-based tests and demonstrated that a slope of unity, by itself, may not necessarily imply invariance (Cipriani and Collin 2005; Nee et al. 2005 ; but see Linde and Palmer 2008) . Perhaps more importantly, the original model describing invariance of size at sex change was formulated based on the life history of a tem-perate shrimp species (Charnov and Skú ladó ttir 2000) , not necessarily as an explanatory theory for the timing of sex change across all sequentially hermaphroditic species West 2003a, 2003b ). Yet subsequent tests of this hypothesis have focused on the natural variations across species, variations that have evolved over much longer time. So, it remains unclear whether such invariance holds even when L max is reduced substantially by sizeselective harvesting within a relatively short time period (i.e., a few generations). From a conservation and management perspective, the latter would not only provide evidence for considerable plasticity of this aspect of life history under exploitation pressure but would also allow us to better predict population-level consequences of sizeselective harvesting.
Because of the controversy surrounding the use of regression slopes alone to test life-history invariants (Cipriani and Collin 2005; Gardner et al. 2005; Nee et al. 2005; Linde and Palmer 2008; Molloy et al. 2010) , simply comparing log-log plots of L 50 and L max of harvested and protected populations is not sufficient to establish whether relative size at sex change can be invariant in response to harvesting pressure. A more detailed analysis that also includes other relevant parameters is needed (Nee et al. 2005; Munday et al. 2006; Savage et al. 2006 ). This study represents the first in-depth analysis of the sex change invariance hypothesis within a species by using estimates of individual parameters involved (e.g., size/age structure, growth rates, mortality) rather than relying exclusively on log-log plots of L 50 by L max or simulations. Furthermore, while other studies have also noted a reduction in size at sex change for harvested species, ours is the first to apply the relative size at sex change invariance hypothesis for a size-selectively harvested intertidal invertebrate.
One of the most commonly observed indirect effects of size-selective harvesting is a change in individual growth rates (Heino and Godo 2002) , which in turn should have a strong effect on size-related traits (Stearns 1992; Heino and Godo 2002) , such as the timing of sex change. Thus, understanding how size-selective harvesting affects size at sex change requires knowledge of how growth rates (and age structures/mortality) differ between harvested and nonharvested populations. If growth rates are described by the von Bertalanffy growth (VBG) curve:
max (von Bertalanffy 1938) , then the expected value of relative size at sex change can be viewed as
max (Charnov and Skú ladó ttir 2000) , where k is the growth coefficient (the rate of decrease in growth with age), t* is the age at sex change, t 0 is the theoretical age at length (Warner 1975; Charnov 1981) .
Lottia gigantea is a size-selectively harvested limpet found in rocky intertidal habitats along the California and Baja California coast (∼26ЊN-39ЊN) . Like other mollusks that can change sex, L. gigantea is a protandric hermaphrodite (Wright and Lindberg 1982; Wright 1988) ; individuals of this species start their reproductive life as a male and change sex to female as they grow older and larger. Thus, size-selective harvesting of this species can preferentially remove the large and older females from populations. A number of studies have shown that such harvesting has reduced the mean and maximum size of individuals in affected populations (Pombo and Escofet 1996; Lindberg et al. 1998; Kido and Murray 2003; Roy et al. 2003; Sagarin et al. 2007 ), but the effects of such size reduction on the life history of this species have not been explored. The theory discussed above predicts that selective removal of the large individuals should reduce the size at sex change of exploited L. gigantea populations, and the relative size at sex change should be approximately constant across populations. We use four different approaches to evaluate these predictions: (i) examining the covariation between L 50 /L max and other traits considered to be of general importance to life history (e.g., mean body size and age across populations), as suggested by several authors (Nee et al. 2005; Munday et al. 2006; Savage et al. 2006) ; (ii) determining whether the observed range of L 50 /L max values is a particularly constrained subset of biologically relevant values of this trait; (iii) testing whether observed versus expected values (based on growth rates) of L 50 /L max are significantly different; and (iv) comparing the L 50 of populations with growth rates, with the prediction that slower growth rates lead to smaller L 50 values.
Material and Methods

Field Sites
We sampled a total of 10 sites (populations) from California for this study and categorized sites according to harvest pressure (i.e., high vulnerability to harvest or notharvested/minimally harvested) based on our field observations and previous work on Lottia gigantea (Roy et al. 2003; Sagarin et al. 2007; Fenberg and Rivadeneira 2011 [PBL] ) are characterized as having minimal or no harvesting pressure, and the remaining seven sites are characterized as being subjected to high levels of vulnerability to harvesting pressure ( fig. 1; table 1 ). Of the three sites with no or minimal harvesting pressure, Cabrillo National Monument is a part of the U.S. National Park System and is hence well protected, while the other two have strong restrictions on public access, which minimizes poaching. The field sites range in latitude from 32.6ЊN to 36.5ЊN, encompassing the middle portion of the geographic range of L. gigantea, which is characterized by high average abundance (Fenberg and Rivadeneira 2011) . While each of our sites represents a separate population because they are separated by stretches of unsuitable habitat (i.e., sandy beach), and adults do not migrate from the area where they have settled as juveniles, L. gigantea is a broadcast spawner and previous work suggests that there is considerable gene flow among the sites (Fenberg et al. 2010) .
Sampling Design
We measured size-frequency distributions (SFDs) of L. gigantea at each site by laying down 1-m-wide belt transects in areas of suitable habitat. Using calipers, we measured the longest shell length of each individual of L. gigantea to the nearest millimeter. We took special care to measure every identifiable individual (i.e., over ∼10 mm) in each transect in order have an accurate measure of the SFD for each population. We measured between 314 and 977 individuals at each site over the course of 2-3 days during the fall and winter low tides from 2003 to 2006. We used these data to calculate average shell lengths.
We sampled a subset of the individuals of L. gigantea from the same areas where we collected the SFD data. Because there are no secondary sexual characteristics to differentiate the males and females of this species, we sampled these individuals only during the fall and winter months, when L. gigantea spawn (Daly 1975; Kido and Murray 2003) and gonads can be inspected for eggs or sperm. We intentionally sampled individuals proportionally from the population level SFD (i.e., the mode[s] of Note: The sites in bold have zero or very minimal harvesting pressure. The values of L max are the average of the largest 5% of the size-frequency distribution at each site. The values of k and t 0 were calculated by fitting the von Bertalanffy growth equation through length at age data using nonlinear regression. The L 50 and t* values were obtained from the logistic regression curves. Expected L 50 /L max was calculated using equation
. Age ( each SFD were sampled proportionally more than the tails, although all size classes over 20 mm were included in the sampling effort). For our purpose, this is a more appropriate sampling scheme than a purely random sample since it better represents the true distribution of genders across the SFD. We removed 31-96 limpets from the substrate at each site and dissected and examined them for eggs (greenish) or sperm (whitish) in the laboratory. We sampled individuals almost exclusively from substrate with relatively low rugosity in order to minimize the effect of habitat type on growth rates (Kido and Murray 2003) . At the three protected sites, we sampled fewer individuals (table 1) than we did at the less protected sites in order to minimize the impact to these populations, which currently harbor the highest concentrations of large individuals (i.e., most fecund) of this species along the mainland California coast. In addition, these protected populations may be an important source of larvae to the less protected areas. Furthermore, the abundance (individuals m Ϫ2 ) of L. gigantea tends to be higher at exploited sites compared to protected sites (Fenberg and Rivadeneira 2011) , which allowed us to sample more individuals at exploited sites without thinning the population too much. A plot of L 50 versus sample size (N) across all populations was not significant ( ), indicating that sampling was adequate P p .231 for the purpose of this study.
We determined the predicted size of sex change (L 50 ) using a logistic regression of categorical variables (male or female) and length, defining L 50 as the length at which the probability of being female is 0.50 (Hamilton et al. 2007; Linde and Palmer 2008) . The overall fit for each regression was significant (  ; table A1 , available online) and P ! .01 were done in JMP (SAS Institute). We calculated the overall proportion of females at each site to be the number of females/number of males ϩ number of females. In order to avoid sampling juveniles that have no observable sexual characteristics, we restricted our sampling to individuals 20 mm or larger.
We estimated the value of L max for each population using the average of the largest 5% of the SFD rather than relying on an extreme value based on the largest measured individual. The largest individual in a population can be a numerical outlier from the rest of the SFD and is often physically isolated from other individuals (most commonly observed at exploited sites). In addition, the largest individual in a population does not adequately estimate the maximum size (L max ) predicted by growth rate measurements using the VBG equation (see below).
Growth Rate and Age Determination
We measured growth rates of L. gigantea at three separate populations around San Diego, California (Cabrillo National Monument, Scripps Institution of Oceanography, and Cortez Street; see fig. 1 ), by measuring the lengths of tagged individuals every 2-3 months for 1 year. We quadruple tagged individuals with colored and numbered plastic bee tags (Bee Works) attached to the shells with superglue. Forty-five to 60 individuals across the SFD were tagged at each site. We took special care to include individuals from all size classes greater than 20 mm and were also careful to limit measurements only to individuals living within the same area (∼5 m 2 ) in order to reduce habitat related biases in growth (Wright 1989; Kido and Murray 2003) . After 1 year of growth, we used Ford-Walford plots (Walford 1946 ) of final size (mm) versus initial size (mm) to obtain estimates of the von Bertalanffy parameters k (natural log of the slope of the Ford-Walford plot) and L max (y-intercept/ ). The regressions for each pop-1 Ϫ slope ulation are tightly correlated (table A2, available online), and this method has been applied successfully in other studies of L. gigantea as well as for other limpet species (Daly 1975; Balaparameswara Rao 1976; Branch 1981; Guzman and Rios 1987; Kido and Murray 2003) . The estimate of L max using this method accurately represents the largest sizes obtained at each population (within 7.7 mm of the average of the largest 5% of the SFD). In addition, the k values ( , ) are mean p 0.164 SE p 0.003 similar to previous estimates for this species, (the mean across three studies that used the same methods [Stimson 1968; Daly 1975; Wright 1985 ] is 0.176, ). Using SE p 0.02 the VBG equation, , we then plot-
max ted growth curves for the tagged populations ( fig. A1 , available online). One potential limitation of the FordWalford approach in estimating VBG parameters is that the theoretical age at length zero (t 0 ) cannot be calculated and is therefore usually assumed to be zero. Since individuals settle on the substrate at a very small size and very young age, we assumed that t 0 is negligible and not significantly different from zero when estimating the VBG parameters for the tagged individuals. We did, however, estimate t 0 when plotting growth curves for all sampled populations using sclerochronology (see below).
Sclerochronology
There is a long tradition of using the growth increments in molluscan shells to address ecological, taxonomic, paleobiological, demographic, and life-history questions (Frank 1975; Lindberg 1986; Harrington 1987; Goodwin et al. 2001; Gilman 2007) . When shells of L. gigantea are sectioned along the axis of maximum growth (i.e., the longest length), small growth increments can be seen within the M Ϫ 1 layer of the shell (see fig. A2 , available online, and MacClintock 1967 for definitions of patellogastropod shell layers and microstructure). Shells from individuals collected at the three San Diego sites (see above) were sectioned along their longest length using a Buehler Isomet low-speed saw. We specifically collected these individuals from areas adjacent to where we tagged individuals for estimating growth rates so that growth rates estimated from the field could be compared to growth rates estimated from sclerochronology. We polished each sectioned shell and recorded the number of growth increments per shell. We recorded the average number of growth increments for two to three separate counts for each shell. A small number of shells were heavily eroded and thus were excluded from the approach because of the difficulty of counting increments near the shell apex. To determine whether the growth increments were laid down annually, semiannually, or more often (e.g., Branch and
Odendaal 2003), we compared a plot of shell size versus the number of growth increments with the growth curve determined for the tagged individuals described above. We found that semiannual (i.e., laid down twice a year) growth increments best fit the predicted growth rate measurements from the tagged individuals ( fig. A1 ). To further confirm this, we compared the average age-specific lengths for each age group (1 year) obtained through sclerochronology analysis (assuming two growth increments per year) with those predicted from the VBG equation for the tagged limpets at each population. We then tested for differences using a paired t-test. In addition, we fit a linear regression through the observed versus predicted values and tested whether the slopes are significantly different from 1. The observed versus predicted values of length at age are not significantly different for the three San Diego populations ( ), and regressions of observed versus predicted P 1 .23 values are well correlated with slopes not significantly different from 1, indicating that sclerochronology can reliably be used to predict the age of L. gigantea individuals ( fig.  A1 ).
After calibration of the sclerochronologic data, we used nonlinear regression to fit the VBG equation through length at age estimated using sclerochronology for each sampled population. When estimating growth curves, we again used the average of the largest 5% of the SFD as a measure for L max . The observed versus predicted values of length at age were not significantly different for any of the 10 sampled populations ( ). P 1 .07 The growth rates estimated from our tagging study as well as using sclerochronology closely match previous estimates for L. gigantea (based on tagged individuals ; Daly 1975; Kido and Murray 2003) , corroborating the observation that this species can reach ages of approximately 15-18 years at protected populations and approximately 10-13 years at exploited sites in southern and central California. The average k values from the tagged individuals from the three San Diego populations ( ; average p 0.164 ) are nearly identical to the k values obtained SE p 0.003 through sclerochronolgy analysis from the 10 sampled populations ( ; ). average p 0.168 SE p 0.006 To determine the age at sex change (t*) from each population we used the same logistic regression method described above for length at sex change (L 50 ). Age t* is the age at which the probability of being female is 0.50 (table  1) . The overall fit for each regression was significant (  ; table A1 ). Mean adult age (above 2 years) was P ! .01 then calculated for each population (table 1) .
Results
The SFDs clearly show that the largest size classes are absent at sites where Lottia gigantea are size-selectively harvested ( fig. A3 and table A3 , available online,), a pattern previously documented for this species (e.g., Sagarin et al. 2007) . Similarly, body size has also declined over time at exploited sites. For example, the maximum body size of shells from the Palos Verdes peninsula in southern California was more than 90 mm in 1904 (data from Roy et al. 2003 ), yet at the same location today, the maximum size we documented is 66 mm (fig. A4, available online) .
Exploited L. gigantea populations consistently change sex at smaller sizes compared to protected populations ( fig.  2) ward the first sex (males in this case) is consistent with theoretical predictions (Charnov and Bull 1989) .
The observed values of L 50 /L max are a particularly constrained subset of what is biologically possible for L. gigantea. Age at maturity (a) for this species is estimated to be approximately 2 years (based on the youngest males in our data set), and sex change can realistically occur 1 year after maturity, so the lower limit to L 50 /L max will be at age 3, which corresponds to a value of 0.490 (SE p ; averaged across 10 populations). The upper limit to 0.02 L 50 /L max will be at the maximum age recorded for each sampled population, which corresponds to an average of 0.875 ( ). Therefore, the range of possible values SE p 0.01 for L 50 /L max is much larger (0.385) than the observed range of values (0.11). This constrained range of L 50 /L max values along with the lack of systematic covariation between mean age and body size ( fig. 3 ) further supports the prediction that relative size at sex change remains stable across L. gigantea populations even under size-selective harvesting and fits the standard definition of life-history invariants (i.e., invariants type A and B of Charnov 1993).
Using only age structure and growth rate data (k and t* Ϫ t 0 ), the average expected value for L 50 /L max across L. gigantea populations is 0.743 ( ; range of SE p 0.007 -0.766), and the observed versus expected values p 0.697 values of L 50 /L max do not significantly differ (table 1; 
paired t-test:
). The fact that these values are not sig-P p .205 nificantly different indicates that age structure and growth rate data can reliably be used to predict the observed rel- ative size at sex change for each population. As predicted by theory (Charnov and Skú ladó ttir 2000) , it also suggests that the product of k and t* Ϫ t 0 is approximately constant ( ; ; range of ), mean p 1.36 SE p 0.03 values p 1.19-1.45 leading to statistically invariant L 50 /L max across populations ( fig. 3) .
The relationship between growth rates and size at sex change is best visualized by plotting L 50 versus the age at which adults reach a particular size shared by all populations. For example, all populations, regardless of harvest pressure, have an L 50 of 40 mm or larger, so the age at 40 mm can be used to assess the relationship between L 50 and growth rates across sampled populations. A significant negative correlation of L 50 by age at 40 mm indicates that populations that change sex at a larger size also grow at a faster rate ( ; ; fig. 4 ).
2 r p 0.807 P ! .001
Discussion
Size-selective harvesting is increasingly impacting many marine and terrestrial species worldwide, and predicting the biological consequences of such selection pressure re- mains a challenge (Fenberg and Roy 2008) . However, given adequate demographic and life-history information, it should be possible to predict how populations are likely to respond to such impacts, something that is critical for developing effective conservation and management strategies. Our results show that populations of a sex-changing species (Lottia gigantea) are able to respond to the demographic changes caused by size-selective harvesting by altering their life history in a manner predicted by existing theory (Ghiselin 1969; Warner 1975; Charnov 1981; Charnov and Skú ladó ttir 2000) . Such a labile response indicates that there is not a single optimal size or age for sex change for this species; instead individual plasticity allows populations to maintain a statistically invariant relative timing of sex change (e.g., ) in response to changes L /L ∼ 0.75 50 max in demography. Although further work is needed on the relative size at sex change across and within species, our results strongly suggest that invariance in the relative timing of sex change can hold intraspecifically for a sizeselectively harvested species. The primary effect of size-selective harvesting is an overall reduction in body size and an increased mortality rate of affected populations (a pattern commonly observed for marine fish and invertebrates; Fenberg and Roy 2008) . While this explains why harvested L. gigantea populations have a lower L max (maximum size), why L 50 (size at sex change) should also be reduced is not immediately clear. One of the most commonly cited indirect effects of sizeselective harvesting is a change in individual growth rates (Heino and Godo 2002) , and any selective pressure influencing growth rates will have a strong effect on size-related traits (Stearns 1992; Heino and Godo 2002) , such as the timing of sex change. Size-selective harvest may preferentially remove faster growing individuals that reach a harvestable size at a younger age, leaving individuals with a tendency to grow at a slower rate (Conover and Munch 2002; Conover et al. 2009 ). If individuals from harvested populations do grow slower, and sex change is under exogenous control (as it is for L. gigantea), then it is expected that the size at sex change (L 50 ) would be reduced in these populations. As figure 4 shows, populations protected from harvesting pressure not only change sex at a larger size but also grow faster than individuals from exploited populations.
Besides the selective removal of the fastest-growing individuals from a population, other factors affecting growth can also play a strong role. Large individuals of L. gigantea, which are predominantly female, are highly territorial and actively patrol their feeding space (bare rock covered with a thin layer of microalgae), removing both conspecific (usually smaller males) and interspecific intruders (Stimson 1970; Shanks 2002) . Selective removal of these individuals vacates their territories for other space competitors to colonize, particularly sessile invertebrates (e.g., mussels and barnacles), macroalgae, and other limpet species (Lindberg et al. 1998) . Increased colonization by such space competitors may negatively affect the growth rates of L. gigantea because these individuals would be less able to increase the size of their home ranges, which is necessary to reach large sizes (Stimson 1970; Lohse 1993) . There is also evidence that size-selective harvesting may indirectly increase the total number of L. gigantea juveniles and small adults by removing one of their main competitors: territorial females (Fenberg and Rivadeneira 2011) . Because growth in L. gigantea is density dependent (Wright 1989) , any increase in the number of conspecifics should result in slower overall growth. The combination of these effects (removal of the fastest growers and negative inter-and intraspecific density dependence) will select for slower growth, which can indirectly contribute to a reduced size at sex change (L 50 ). Finally, size-selective harvesting may have a more direct influence on size at sex change by affecting the mortality schedule of territorial females. For L. gigantea, territory acquisition is considered to be one of the primary mechanisms of sex change (Wright 1989; Shanks 2002) . After a harvesting event, the remaining individuals may compete for recently vacated territories and change sex at a smaller size than they normally would if large females were more common (Wright 1988 (Wright , 1989 . A significant negative correlation between size at sex change and total mortality rate (Z) across sampled populations is consistent with this hypothesis ( ; ); see 2 r p 0.59 P p .009 appendix B, available online, for methods and results).
The timing of sex change in L. gigantea and other species is largely dependent on social and demographic cues (Wright 1988; Munday et al. 2006; Rivera-Ingraham et al. 2011) , indicating the potential for plasticity in this lifehistory trait in response to changing selection pressure. We suggest that the changes in life history observed here represent a plastic response to harvesting for several reasons. Most notably, neither microsatellite (Fenberg et al. 2010 ) nor mitochondrial (Dawson 2001; P. B. Fenberg, unpublished data) markers provide evidence of significant genetic differentiation among the populations sampled here; a pattern commonly observed for broadcast spawning marine invertebrates along the California coast (e.g., Dawson 2001; Gruenthal et al. 2007; Addison et al. 2008) . Second, although our study ranges across 3.9Њ of latitude, the three protected populations are evenly spread across this area and in the case of the Cabrillo National Monument, within 20 km from the nearest sampled exploited site ( fig. 1 ). Such close proximity to exploited sites without detectable genetic differentiation points to a plastic response to size-selective harvest. Finally, archeological data from the Channel Islands, California dating to at least 10,000 years BP show that harvesting of some L. gigantea populations led to a significant decline in mean and maximum body size of harvested shells through 200 years BP (Erlandson et al. 2011) . However, these populations are now fully protected as part of the Channel Islands National Park, and their body sizes have returned to the historically recorded maximum size of this species, upward of 100 mm (Sagarin et al. 2007; P. B. Fenberg, unpublished data) . Taken together, these independent lines of evidence suggest that modern exploited populations may be able to return to their pre-impact state if proper actions are taken to curb harvesting.
The important role played by large and old individuals in maintaining healthy populations and ecosystems cannot be overstated; such individuals tend to be the most fecund and in many cases produce the highest-quality offspring and are effective intra-and interspecific competitors and generally the best predictors of the overall health of populations (Birkeland and Dayton 2005) . The response of life-history traits to size-selective harvesting that we report in this study certainly does not diminish the ecological and evolutionary importance of these large individuals. Instead, it shows that life histories of species can be resilient to size-selective harvesting pressure over short timescales, which can provide the time needed to develop effective management strategies. For example, multiple lines of evidence indicate that marine reserves can foster biological recovery of populations (e.g., body size, abundance, biomass, and richness) over short timescales (Lester et al. 2009 ). On the other hand, from an evolutionary perspective, human harvesting is a relatively new selective force affecting the life histories of many species. The innate plasticity in the life histories that evolved over time to adapt to natural changes in the local environment is now being "tested" by humans on a global scale and across an increasing number of species. How many of these species will be able to maintain viable populations in the face of such pressure remains unclear.
